I. INTRODUCTION
The process of privatization of the electric companies (utilities), carried out in Argentina and many other countries of Latin America during the last fifteen years, leaves in hands of the State or Central Government the control of the operation of the utilities, based on the quality of the product that is supplied and in the services given to the customers. The control procedure was applied in gradual form, thus the control have or have had in general three different stages, in which different elements were controlled and with different limit values. Initially just starting with the control of electric product in what refers to the voltage magnitude, and also of service continuity analyzing the interruptions, of which it is contemplated their number and duration specifically.
In each country were settled down limits of the total number of interruptions and of interruptions accumulated duration for periods of time that were in general of around six months or something similar. In order to unify the approaches it was settled down a time of 3 minutes as minimum time of lack of electric supply in order to be considered an interruption [1, 2] . In other words any lack of electric supply of inferior duration to three minutes was not considered for the determination of the penalizations to be applied to the utilities. In the following control stage other parameters of the electric product started to be controlled, such as the presence of harmonic and of flicker. In front of this new scheme, with play-rules completely different to the existent ones until the moment, many of the electric companies reacted with a short term horizon. The companies established new methodologies of exploitation guided almost exclusively to the minimization of penalties, frequently forgetting the consequences of these new methodologies on the customers. This politics reached the extreme of developing computer programs that allow to just managing the interruptions due to maintenance works in order to minimize the penalty amounts, concluding in many cases with the postponement for indefinite time of the maintenance tasks [3] .
II. POWER QUALITY
Besides the magnitudes of voltage, harmonic and flicker, other problems of Power Quality exists that affect the users, fundamentally the customers using sensitive equipment. To speak today of sensitive equipment doesn't mean that it is referring to equipment of high sophistication, but we should think of the great majority of the equipment today connected to the industrial, commercial, financial, and domestic circuits or facilities. Today are considered sensitive equipment, equipment such as personal computers, music's devices, video player/recording, computed tomography device, PLC, a complete line of industrial production, lamp of gaseous discharge, etc. equipment that are more or less immune to different apartments (interferences) of the Power Quality. Among these perturbations, "Voltage Sags" shall be especially pointed out, that today represents from 75 to 85 % of the causes of the information and technology customers' complaints to the electric companies [4] . Those mentioned voltage sags, together with the interruptions of electric power of inferior duration to three minutes (denominated micro-interruptions), are normally not specified in the Power Quality regulations to be followed for the utilities. Reason why, these electric companies frequently make deaf hearings to the customers´ complains due to the mentioned causes. Although it is certain that the utilities cannot be forced to give a better quality that the one specified in the effective regulations, it should not be forgotten that the "business" of the electric company it is electric power selling, thus they need to maintain their clients. A bad relationship with the client, caused for misunderstandings in what concerns to the Power Quality, don't drive to any benefit for the company that in the event of excessive rigidity in the negotiations can drive to that the relationship commercial user-company is interrupted. It is useful here to mention the theory "Of the four ends", the one that shows that due to the bad relationship for the lack of utility-customer understanding, the customer fundamentally of the industrial type can conclude in one of these four ends: a) replaces the electric power for another energy type, b) replaces the supplying company in conflict for another company, c) ceases the industrial activity or finally d) moves the industry to another place with better conditions. All these four ends are highly harmful for the utility. On the other hand, numerous electric companies are today regretting the error made when they have prioritized the short term solution, decreasing of penalties by means of the postponement of the maintenance tasks; whose consequence was in many cases more onerous that have been anticipated. Should not be forgotten the wear that causes this tense customer-utility relationship to the image of the company.
III. VOLTAGE SAGS
Voltage sags are voltage descents of magnitudes between 10 and 90 % of the rated value. With reductions of tension between 0 and 10% is considered that there is not any perturbation since the voltage is included in the normal zone of voltage variation of the distribution system. Voltage reduction bigger than 90% or applied voltage inferior to 10% are considered as an interruption. The ability of the sensitive equipment to withstand these voltage sags without dropout is function of the magnitude of the voltage reduction and of the perturbation duration. In almost universal form the curve proposed initially by the North American association of makers of computers for commercial use, CBEMA (Computer Business Equipment Manufacturer Association), has been adopted as graph of immunity, being individualized by its initials. Later on this figure has been modified, receiving the names of ITIC (Information Technology Industry Council) and SEMI F47, nevertheless the original curve is the one that continues being widely accepted. Figure 1 , shows the general form of the curves CBEMA and ITIC, being only shown the portion below 100 % of rated voltage that is the part that will be studied in this article. From the figure it can be deduced that no equipment will dropout for feeding it with zero voltage during less than half cycle, and furthermore that the minimum voltage value for normal operation (design inherent voltage) is of 87%. The zeros of voltage with duration shorter than three minutes correspond to the phenomenon that is denominated micro-interruption. Voltage sags have different origins like for example faults of the short circuit type somewhere in the system, motor starts, transformer inrush currents, hot or cold load pickup, etc. Among them the more widespread cause is the system fault whose importance is given by the extension of the system that is affected and for the quantity of sensitive equipment that come out outside of service (dropout) [4, 5] . The voltage sag caused by a short-circuit, possesses a depth that depends on the fault current magnitude and on the position where this took place, and duration fixed by the trip speed or for the time taken for the protection that disconnects the faulted area. This means that there is not control about the voltage sag depth but can be acted on the duration that depends on the delay in the protective device performance. Then can be seen that a close relationship exists between the characteristics of the voltage sags and the used protection scheme [6] .
IV. MICRO INTERRUPTIONS
Micro-interruptions are generated fundamentally in the system by two causes, the load transfer connections and by the reclosing operations of the protection, especially those carried out by automatic reclosers. One of the switching operations more commonly carried out is the hot (or alive) load transfer done in order to balance the three-phase system, task that in some countries is exaggeratedly made due to the important amounts of penalties that are applied when the load or voltage unbalance is higher than 10% [2] . This policy of transfer load connecting points generates a high number of microinterruptions and increases the risk of connection error and its consequent appliance damages.
As it was already mentioned, micro-interruptions are also drawn in the curve CBEMA, being able to consider them as a particular or extreme case of voltage sags.
V. CHANGES IN PROTECTION SCHEMES
Until today the protection schemes were designed and adjusted in order to fulfill two fundamental requirements, firstly to protect the involved equipment and in second place to act selectively coordinated among them. With the introduction of the Power Quality demands, the two previous requirements are modified slightly in order to reduce or to limit the penalty amounts to be paid by the electric company due to the non fulfillment of the power quality limits [5] . For this reason, the specialists in protection of the electric companies modified their protection schemes in order to reduce the number of interruptions (punishable) and to limit the extension of the affected area, reducing for it the number of users without energy. The way to achieve this objective consisted on increasing to the possible maximum the delay of the protection that has reclosing automatic devices down stream and also to increase the reclosing number, increasing this way the possibility that transitory faults are self-eliminated or de-ionized [6] . The immediate consequence of this modification is that the protection trip time should be corrected being increased as moves up-stream due to demands for their coordination. For it, faults that take place in high voltage levels, for example in the limit among the transmission and distribution systems, produce important fault currents (considerable depth of voltage sag) and what is worse, takes a long time for their disconnection, times of until the order of half second, and in some case even bigger time. If Figure 1 is observed (immunity curves), it is seen that the perturbations in the area corresponding to these durations of voltage sags are below the curve of immunity, thus a great quantity of sensitive equipment will dropout. This is in opposition with what is advised from the Power Quality point of view, which is shown in cases of use of equipment of high sensibility, where several measures are taken in order to guarantee their operation. In these cases it is necessary the application of high speed protection, requiring the installation of devices as quick as high breaking capacity fuses also denominated current limiters [7] .
VI. STUDY OF PRACTICAL CASES

A. Example 1
Food industry having equipment with high automation levels, power supplied in medium voltage, suffering an average of two annual plant stops due to voltage sags. Suddenly, the industry passed to suffer eleven plant stops in a period of six months, due to the same cause, without any apparent reasons. Fortunately, in this case Power Quality monitoring equipment was installed near by the location of the industry supply point, which was able to give a precise idea of the magnitude and duration of the perturbation suffered by the customer. In first place, the analysis of the correspondence between the instants of the plant stops and the registered perturbations was made. The voltage sags that caused the plant stops are shown in Table I , also its graph position is shown in Figure 2 , on the curve CBEMA, with comparative purposes. From the analysis of the figure the following conclusions can be extracted:
-The industrial plant in global form represents a highly sensitive load.
-The three voltage sags with magnitudes of 88%, 77% and 66% with durations below than 100 ms that are above the immunity curve, are considered as due to faults of the short-circuit type which took place inside the industry premises. Such a consideration is based in that such magnitudes are not usually causing of dropouts, and its duration is also so short that it is more attributable to the operation of protection in low voltage. The justification is that when having been produced the perturbations far away from the measurement point, the impedances inserted between such a point and the fault location, attenuate in great measure the depth of the voltage sag.
-The remaining voltage sags possess durations higher than 300 ms, reaching in one case an extension of more than one second. For their magnitude, most of these voltage sags are due to faults that took place stream-up of the point of supply of the industry. In almost all the cases, it was due to the operation of feeder circuit breakers having reclosing facility. More than half of the dropouts could have been avoided, although some of their points are to the left of the curve of immunity, if the reaction speed of the corresponding protection had been increased.
B. Example 2
Food industry with very variable level of automation, having some highly automated production lines and for it extremely sensitive to voltage sags. The power supply is made through medium voltage level, suffering an average of twelve annual plant stops for this type of perturbation. The transformation substation from high to medium voltage is located very close to the under analysis industry. Gradually, the number of dropouts has been increasing until almost to duplicate the annual number of plant stops. The industry is fed by a local electric cooperative, which has access to the information of the database of high voltage lines perturbations that reach the substation mentioned previously, for which the correlation between the plant stops and the supply faults that caused them can be made. The great majority of the faults take place in a medium voltage line with the same point of common coupling (PCC) that the feeding to the industry, with a longitude of the order of 60 kilometers, to which the necessary maintenance has been reduced and especially it has been practically interrupted the tree trimming of the servitude area. The line causing the high faults incidence is outside of the cooperative and industry control, therefore there is not possibility to reduce the current incidence of faults. Most of the faults on the line in conflict generate voltage sags of the order of 60% that were interrupted in times from 250 to 400 ms whose graphic representation is toward the right of the immunity curve and thus they are cause of plant dropouts. The proposed solution that was accepted later on, consisted on the substitution of the devices of protection of the line in conflict for modern equipment and thus having more technical possibilities, what allows to reduce the perturbation duration to less than 150 ms (7.5 cycles for 50 Hz.). The final consequence of this modification, in what refers to the reduction of the perturbation duration and not to the reduction in the number of faults or in the incidence, it is that the number of dropouts returned to the historical figure of the studied industry. The reached solutions could have been improved even more, if the industry immunity curve as a whole or the curve for the most sensitive production lines would be available. This coordination policy, using the general immunity curve (the one that is obtained as an extrapolation of the individual curves of immunity) is day by day more used. Allowing in this way, the exploitation to the maximum of the protection possibilities, before using mitigating equipment, thus slowing down or deferring in this way the considerable investment that this measure represents [8] .
VII. CONCLUSIONS
The coordinated use of overcurrent protection and immunity of the sensitive equipment is becoming day by day more important. It can be said that the study of protection coordination should extend to not only consider the capability of the equipment flowed by the fault current and the selectivity, but also the coordination with Power Quality. To carry out such a task with total certainty, the curves of immunity for the involved equipment when they suffer voltage sags and micro-interruptions must be known. In contrary case, a satisfactory result can be obtained by means of the employment of the curves CBEMA. Obviously that to make the final decision, a compromises solution will be adopted between Power Quality and Continuity of the service.
